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This paper examines the technology transfer efficiency of Chinese universities by using the two-stage DEA model. 
Moreover, the impact of government funding and reputation on the efficiency was examined as well. The main findings are 
as follows: (1) technology transfer efficiency of Chinese universities is inefficient, and this is mainly caused by the 
incompetence of value creation. (2) the effect of government funding on technology transfer efficiency of universities is 
statistically negative, nonetheless this impact is positively moderated by the university’s reputation. 
Keywords: Two-stage DEA Model, Efficiency, Technology Transfer, University  
Introduction 
In modern society, technological innovation has 
become a key factor in improving overall national 
strength, hence, the investment in research and 
development in Chinese universities continues to 
increase. According to statistical yearbooks on 
science and technology issued by the Ministry of 
Education of China, from 2012 to 2016, the R&D 
expenditure of Chinese universities increased by 36%. 
Likewise, the number of domestic patent grants 
increased by 147%, where else the amount of 
technological transactions in universities have only 
increased by 44%. This explains that the benefits of 
scientific and technological achievements were not 
optimistic. Therefore, improving the efficiency of 
technology transfer is an urgent issue for universities 
in China. Consequently, universities should focus on 
the value of technological achievements rather than 
the how much the technology is consumed. Under the 
current economic downward pressure, investigating 
the technology transfer efficiency of Chinese 
universities and its influencing factors has important 
significance for promoting the transformation of 
China’s economic development model and enhancing 
national innovation capability. 
Data envelopment analysis (DEA) is widely used 
in economic efficiency evaluation. Chen L et al 
analyzed the efficiency of carbon emissions in China
1
 
and He W et al analyzed the production efficiency of 
China civilian military listed companies
2
 using the 
DEA model. Besides many scholars have also 
adopted DEA to measure the efficiency of university 
technology transfer
3 4
. Additionally, the present study 
also examines the effect of certain factors on 
technology transfer efficiency in universities. Link 
and Siegel in their study suggested that, an increase in 
industrial R&D within the same state positively 
impacts university’s licensing productivity5. Likewise, 
Chapple et al found that, high regional GDP is 
associated with higher levels of technology transfer in 
universities
6
. Similarly, Oshea et al also discovered 
that the proportion of industry funding positively 
impacts the performance of university technology 
transfer
7
. Hence, most of current literature considers 
university technology transfer process to be a ―black 
box‖ area, and rarely focus on the effect of reputation 
and government funding on the efficiency of 
university technology transfer in China. In this paper, 
we use two-stage DEA model to evaluate technology 
transfer efficiency of Chinese key universities. 
Additionally, the effect of reputation and government 
funding on the efficiency is empirically analyzed. 
 
Methods and data 
Following the study of Mei et al
8
, the current study 
divides the technology transfer process in university 
in the two stages of research innovation and value 
creation. We used two-stage DEA model to measure 
the efficiency of university technology transfer. 
—————— 
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Following relevant empirical studies
4 8-10
, we have 
also used R&D full-time equivalent personnel(X1) and 
R&D expenditure(X2) as the input variables, and 
academic papers(Z1), patent applications(Z2) and 
authorized patents(Z3) as the intermediate variables, 
meanwhile using the number of technology transfer 
contract(Y1) and technology transfer income(Y2) as the 
output variables. The formulation of the two-stage 
DEA model can be seen in Kaoab’s paper11. 
 
Econometric model 
Using the two-stage efficiency obtained from the 
two-stage DEA model as explained variable, a Tobit 
model is used to analyze the effect of government 
funding and reputation on the efficiency. The 
empirical model is constructed as follows: 
 
EFit= β0+β1Governit+β2(Governit)
2
+β3Prjit Governit 
+β4ln(Staffit)+β5Prjit+β6Totalit+β7RDIit+β8TFFit 
+β9GDPit+εit … (1) 
 
Where i and t denotes the university and the time 
period; EF denotes the two-stage efficiency; Govern 
denotes university’s funding from government; Staff 
denotes university scale, and it is measured by 
number of employees in R&D; Total denotes 
university’s funding from government and industry. 
Prj denotes reputation, if the university is a Project 
985 university. the value of Prj is 1, otherwise the 
value is 0. Project 985 is a project of National Key 
Universities and Colleges, initiated in 1998 by the 
Ministry of Education (MoE) of China, with the intent 
to build world-class universities with advanced 
standards, thus Project 985 universities are the top key 
universities in China. RDI denotes regional R&D 
intensity, and it is measured by the ratio of regional 
R&D expenditure to regional gross domestic product; 
TFF denotes the regional intensity of technology 
financial funds from government, and it is measured 
by the ratio of regional technology financial funds 
from government to regional government expenditure; 
GDP denotes regional gross domestic product per 
capita. Govern and Prj are the focus of this paper, and 
others are control variables. 
 
Data 
For the sake of data consistency, our example 
consists of 58 national key universities directly under 
the administration of MoE of China, and the dataset is 
collected from 2002 to 2016. There is a time lag 
between R&D inputs and R&D outputs, and as with 
reference to Mei
8
, this study also adopted an average 
method using data average over a five-year period. 
Thus, the time period is divided into 3 
intervals：2002-2006, 2007-2011 and 2012-2016. All 
the data used in this study is derived from official 
statistics: Statistical Yearbooks on Science and 
Technology issued by the Ministry of Education of 
China, China Statistical Yearbook and China 
Statistical Yearbook on Science and Technology. 
 
Empirical results and analysis 
 
Efficiency analysis 
Summary statistics on two-stage efficiency of 
Chinese universities are presented in table 1. For the 
period of 2002-2006, the two-stage efficiency is 
0.35, where else for the period of 2006-2011 and 
2012-2016, the overall efficiency drops to 0.25 and 
0.27 respectively. The results indicated that the 
overall efficiency has declined, and the average of 
overall efficiency in the three periods is 0.29. Thus, 
the overall efficiency is low and represented around 
16% of the universities had a two-stage efficiency 
values of 1 in average. In addition, the standard 
deviation coefficient of the efficiency has declined, 
suggesting that the gap between universities is 
decreasing. The efficiency is further analyzed by 
comparison. At first, we compare the efficiency of 
the first-stage with the efficiency of the second-stage 
in university technology transfer. As showed in table 
2, the efficiency of research innovation is basically 
stable, and average of the efficiency is 0.66. 
However, the efficiency of value creation has 
declined, and the average efficiency is 0.37 in the 
 
Table 1 — Summary statistics of two-stage efficiency 
 2002-2006 2007-2011 2012-2016 
Two-stage efficiency    
Mean 0.35 0.25 0.27 
Standard deviation 
coefficient 
0.95 0.78 0.71 
Frequency    
1 11 6 11 
Below 1 47 52 47 
 
Table 2 — Efficiency comparison 
 2002-
2006 
2007-
2011 
2012-
2016 
average 
Efficiency of stage 1 
(research innovation stage) 
0.68 0.64 0.67 0.66 
Efficiency of stage 2 
(value creation stage) 
0.46 0.34 0.32 0.37 
Overall efficiency 
(Non-Project 985 group) 
0.41 0.29 0.32 0.34 
Overall efficiency 
(Project 985 group) 
0.29 0.22 0.23 0.25 
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three periods. It is suggested that the efficiency of 
research innovation is higher than the efficiency of 
value creation. The low efficiency of value creation 
resulted in the lower overall efficiency, indicating 
that these Chinese key universities should improve 
the level of applied research and enhance the 
economic value of its technological achievements. 
Subsequently, we divided the universities into two 
groups according to whether they were Project 985 
universities or not. The results demonstrated that 
both overall efficiencies in two groups goes down 
first and then rises up eventually, meanwhile, the 
overall efficiency of Project 985 universities is lower 
than the overall efficiency of Non-Project 985 
universities. 
 
Estimation results 
The regression results of the study are shown in 
table 3. The coefficient of (Governit)
2
 is not 
significant, although the coefficient of Governit is 
negative and significant, indicating that the 
government funding has significant negative 
influence on technology transfer efficiency of 
universities. In china, the government funding tends 
to support basic research, whereas industry funding 
tends to support applied research. Meanwhile, as 
indicated in the study, a better university–industry 
relationship and closer partnerships with industry 
results in greater levels of commercialization
7
. 
Hence, allocating more government funds, and less 
industry funds, meanwhile keeping the funds 
obtained by universities constant, results in lower 
technology transfer efficiency of universities. 
Moreover, we also found evidence of a positive 
moderating effect of the reputation on the 
relationship between university’s technology transfer 
efficiency and government funding. As shown in the 
positive and significant coefficient of the interaction 
term in Table 3, for Non-project 985 universities, the 
marginal impact of government funding is negative, 
however this marginal effect weakens significantly 
as universities grow in reputation. This may be 
because greater reputation attracts talented 
workforce and valuable resources which in turn 
improves their performance in research and 
knowledge transfer
12
. 
 
Conclusion 
This paper adopts two-stage DEA model to 
measure technology transfer efficiency of Chinese 
universities. Based on key university-level panel data 
from 2002-2016, we also examined the effects of 
government funding and reputation on technology 
transfer efficiency. Our main results are as follows: 
(1) Technology transfer efficiency of Chinese 
universities is low, and this is mainly caused by the 
low efficiency of value creation, indicating that 
Chinese universities should improve the level of 
applied research and enhance the economic value of 
its technological achievements. (2) Government 
funding negatively influence technology transfer 
efficiency of universities, and this negative impact is 
positively moderated by the university’s reputation, 
indicating that universities should strengthen their 
research and development cooperation with industries 
to meet their technological needs. 
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